The time-dependent rate ( ) of origin firing per length of unreplicated DNA presents a 13 universal bell shape in eukaryotes that has been interpreted as the result of a complex 
Introduction

24
Eukaryotic DNA replication is a stochastic process (Hyrien et appears to be a critical property contributing to the observed canceling of ( ) at the end of S-phase 58 in all studied eukaryotes.
59
Results
60
Emergence of a bell-shape ( ) 61 In our modeling of replication kinetics, a bimolecular reaction between a firing factor and a p-ori 62 results in an origin firing event; then the diffusing element is trapped and travels with the replication 63 forks until two converging forks merge (termination, Fig. 1 (a) ). Under the assumption of a well-64 mixed system, for every time step , we consider each interaction between the ( ) free diffusing 65 firing factors and the p-ori ( ) p-oris as potentially leading to a firing with a probability . The 66 resulting simulated firing rate per length of unreplicated DNA is then: between unreplicated p-oris at time . So the density of origins is constant as long as:
Thus, at the beginning of the S-phase, ( ) is small, p-ori ( ) is constant ( Fig. 1 (c origins by the number of activated origins ( Fig. 1 (d) ). After the initial loading of firing factors, this 113 ratio is higher than one. For weak and moderate interactions ( Fig. 1 (d) , blue and green solid curves, 114 respectively) this ratio stays bigger than one during all the S-phase, where ( ) was shown to be 115 monotonously increasing (Fig. 1 (b) ). For a strong interaction ( Fig. 1 (b 
where we have used the approximation ( ) ≈ (0) = 1∕ 0 (which is exact for periodically distributed ( Fig. 2 (b) ), we see that to obtain a good agreement we need to consider not only the confirmed . For Xenopus embryo, we used the experimental density of activated origins to estimate p-ori ( =0) which is probably lower than the true number of p-oris. For human, we averaged the number of origins experimentally identified in K562 (62971) and in MCF7 (94195) and uniform (green) distributions of p-oris (Fig. 2 (c) Fig. 2 (c) ).
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In contrast with models where replication kinetics is explained by properties specific to each 
